During 1996 and 1997, eight national metrology institutes (NMI) took part in a vibration accelerometer comparison, identifier APMP.AUV.V-K1. Two NMIs ultimately withdrew from the comparison and the results of the remaining six NMIs have been approved by the CCAUV. Four NMIs subsequently took part in the 2001 CIPM key comparison for the same quantity, identifier CCAUV.V-K1. The results of these four CIPM participants have been used to link the results of the remaining two NMIs to the results in the CIPM key comparison using the reference frequency of 160 Hz. The CCAUV nominated the PTB to propose the methodology for the link and subsequently approved the linked results as presented in this report. The degrees of equivalence between each result and the key comparison reference value (KCRV), and between each NMI have been calculated and the results are given in the form of a matrix and graph for six NMIs. As two results from the APMP can now be linked to the published CCAUV.V-K1 comparison, the updated graph for the key comparison database is also given.
Introduction
As part of a major comparison programme, the APMP conducted a vibration accelerometer comparison using a back-to-back accelerometer type 8305 S/N 1610202 with charge amplifier type 2626, S/N 1242511. Eight laboratories participated in this APMP comparison that took place between February 1996 and September 1997. In addition to seven participants from the APMP, the PTB was invited to undertake a peer review and to participate as a final check laboratory. Two of the participating laboratories that had applied the comparison calibration method withdrew their results for various reasons. The other six laboratories are listed in Table 1 .
Each participant applied the interferometer method in accordance with the ISO standard 16063-11 [1] . At the PTB, the calibrations were performed within two days in the presence of a representative of CMS/ITRI who had hand-carried the artifact to Germany and, after the calibration, back to Chinese Tapei. The PTB made major contributions to the analysis of the results and to the Final Report of the APMP In the current report, the CIPM key comparison CCAUV.V-K1 is referred to as the CIPM comparison and the RMO key comparison APMP.AUV.V-K1 is referred to as the RMO comparison. 
Model for the linkage
The results of the APMP comparison need to be linked to those of CIPM comparison. The model for the linkage is as follows, cf. also [4] .
The measurand in the CIPM comparison is denoted by X and this is the charge sensitivity of the back-to-back accelerometer type 
Then R is estimated according to 
and the uncertainties associated with these differences where
Furthermore, the degrees of equivalence between the laboratories are defined as the differences
Results
The results of the RMO comparison have been linked to the CIPM comparison at 160 Hz for the reasons already described. According to the CIPM-MRA, the results are given with expanded uncertainties (k = 2), )
. The degrees of equivalence of each NMI with the KCRV are shown in Table 2 K 1 a m p lifie d c h a r g e s e n s itiv ity c o m p a r is o n   D e g r e e s o f e q u iv a le n c e [ D i a n d its e x p a n d e d u n c e r ta in ty (k = 2 ) 
The matrix in Table 3 shows the degree of equivalence between any pair of laboratories. In this matrix laboratory i is a laboratory in the CIPM comparison and laboratory j is a laboratory in the RMO comparison. The results for the linking laboratories are shown as both i and j to analyse and demonstrate the consistency (long-term stability and reproducibility) of the linking laboratories' results (i.e. the calibration and measurement capabilities) over the period of both the RMO and CIPM comparison. The agreement shown illustrates the robustness of the link.
The results of the CCAUV key comparison that are already published are more recent than the RMO comparison and consequently, the four linking laboratories already have results in the KCDB [3] . This leaves the two APMP participants, the SIRIM and the CMS/ITRI to be linked into the KCDB Appendix B results. This has been realized using the data in Table 2 . The linking coefficient calculated in accordance with (3) is 0.12710 (u = 0.06 %) pC/mV. The degrees of equivalence with the KCRV are shown in Figure 2 where the results from the two laboratories to be added from the APMP comparison are indicated with green triangles.
Discussion
Having transformed the results of the two laboratories, CMS/ITRI and SIRIM, which participated in the RMO comparison APMP.AUV.V-K1 only, the degrees of equivalence with respect to the KCRV as well as the matrix of equivalence between the participants of the RMO comparison and all participants of the CIPM comparison CCAUV.V-K1 were computed. In addition to the two laboratories which participated in the RMO comparison only, the four linking laboratories were included in the presentation of the degrees of equivalence ( Figure 1 , Table 2 and Table 3) , with respect to their results obtained in the RMO comparison. The latter approach was to analyse and demonstrate the consistency (long-term stability, reproducibility) of the linking laboratories' results (i.e. the calibration and measurement capabilities) over the period of both the RMO and CIPM comparison.
As can be seen from Figure 1 and Tables 2 and 3 , for all six laboratories participating in the RMO comparison, the deviations D i from the reference value and D ij between all laboratories which participated in the CIPM comparison were well below the respective expanded uncertainties U i , U ij calculated for the coverage factor k = 2.
Conclusions
The linking problem consists of relating the result of a laboratory that has participated only in the RMO comparison to the results in the CIPM comparison.
This has been achieved by computing a linking coefficient in terms of the ratio of the KCRV and the weighted mean in the RMO comparison of the four laboratories that also participated in the CCAUV key comparison. This linking coefficient has been used to convert the RMO results to CIPM equivalent results. The analysis and the results presented in this report provide a robust link between the results of the RMO key comparison APMP.AUV.V-K1 and the CIPM key comparison CCAUV.V-K1. The matrix of degrees of equivalence for both comparisons has been approved by the CCAUV for publication in the key comparison database.
